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Abstract
Introduction: Increasing evidence demonstrates that
risk factors for chronic diseases are established during
childhood and adolescence. Consensus about the need to
increase prevention efforts makes the adoption of a
healthy lifestyle seem desirable from early childhood
onwards. After reviewing educational tools for children
and adolescents aimed at promoting a healthy lifestyle, it
was recognized that there was a need to develop a simple
educational tool specifically designed for these age
groups.
Methods: Development of the healthy lifestyle pyramid
for children and adolescents.
Results: We propose a three-dimensional, truncated
and staggered pyramid with 4 faces and a base, which
introduces a completely new concept that goes beyond
other published pyramids. Each of the faces is oriented
towards achieving a different goal. Two faces (faces 1 and
2) are formulated around achieving a goal on a daily basis
(daily food intake, face 1, and daily activities, face 2). Face
3 is an adaptation of the traditional food guide pyramid,
adapted to children’s energy, nutritional and hydration
needs. Face 4 deals with both daily and life-long habits.
On the base of the pyramid, there is advice about ade-
quate nutrition alternating with advice about physical
activity and sports.
Conclusion: The Healthy Lifestyle Pyramid© is specifi-
cally developed for children and adolescents according to
current scientific knowledge and evidence-based data
and includes easy-to-follow advice and full colour pictu-
res. Following these guidelines should improve health and
reduce risk factors, promoting enjoyable and appro-
priate development towards adulthood.
(Nutr Hosp. 2008;23:159-168)
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LA PIRAMIDE DEL ESTILO DE VIDA
SALUDABLE PARA NIÑOS Y ADOLESCENTES
Resumen
Introducción: En la actualidad, existe evidencia cientí-
fica de que los factores de riesgo de enfermedades cróni-
cas se establecen durante la infancia y la adolescencia. La
adopción de un estilo de vida saludable parece deseable
desde edades tempranas existiendo un consenso cada vez
mayor hacia la prevención. Al revisar las herramientas
educativas existentes para niños y adolescentes dirigidas
a la mejora de la adquisición de un estilo de vida saluda-
ble, se advirtió de la necesidad de desarrollar un instru-
mento educativo desarrollado específicamente para estos
grupos de edad. 
Métodos: Desarrollo de la pirámide de estilo de vida
saludable para los niños y adolescentes. 
Resultados: Nuestra propuesta trata de una pirámide
tridimensional con 4 caras y una base, truncada y escalo-
nada, introduciendo un nuevo concepto que va más allá
de lo publicado en otras pirámides. Cada una de las caras
se orienta hacia la consecución de un objetivo. Las dos
primeras caras (caras 1 y 2) se han formulado con el fin de
lograr un objetivo sobre una base diaria (alimentación
diaria, la cara 1, frente a las actividades diarias la cara 2).
La Cara 3 es una adaptación de la tradicional pirámide de
alimentos, adecuada a las necesidades de energía,
nutrientes e hidratación de los niños. La Cara 4 muestra
los hábitos de higiene y salud que se deben mantener
durante toda la vida. En la base de la pirámide, se alter-
nan mensajes sobre la nutrición adecuada con mensajes
relacionados con la actividad física y el deporte.
Conclusión: La Pirámide del Estilo de Vida Saludable©
se ha desarrollado específicamente para niños y adoles-
centes, teniendo en cuenta los actuales conocimientos
científicos. Incluye mensajes fáciles de entender e imáge-
nes a todo color. El seguimiento de estas directrices debe-
ría contribuir a mejorar la salud y a la reducción de los
factores de riesgo en la edad adulta, al tiempo que se
divierten y crecen de una manera aconsejable.
(Nutr Hosp. 2008;23:159-168)
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Since the first publishing of the Food Guide Pyra-
mid in 1992,1 hundreds of pyramids have been publis-
hed world-wide, with the aim of adapting the message
to a specific country or population group (vegetarians,
athletes, children, etc.). During the last 15 years, the
message has been updated according to new scientific
evidence, both by scientists2 and by governmental ins-
titutions3, mostly in relation to the positioning of foods-
tuffs in the pyramid and the number of portions. These
last proposals include some advice about regular physi-
cal activity. At the same time, physical activity pyra-
mids have been proposed for children, adolescents,
adults and elderly,4-7 which include no message about
healthy nutrition and hydration at all. In most of these
pyramids, proposals are given on the lower part about
increasing daily incidental activity; on the second step
about performing planned aerobic activities 3-5 days
per week; on the third step about sports and active lei-
sure 2-3 times per week and on the peak only to do
sedentary activities occasionally. Reinhardt and Bre-
vard8 recognized the importance of both messages and
proposed integrating both the Food Guide and the Phy-
sical Activity Pyramid to achieve positive dietary and
physical activity behaviour in adolescents. The Spa-
nish Ministry of Health has followed this suggestion
(in the NAOS pyramid).9 But Food Guide and Physical
Activity Pyramids adapted for children and adoles-
cents are extrapolated from those formulated for
adults.10 The position of foods and activities on the
pyramids are the same, but both energy and nutrient
requirements and daily activities in children and ado-
lescents differ from those established for adults. The
excellent review by Strong et al.11 about the current
situation, states that even if they are active, school-age
youth should participate daily in 60 minutes or more of
sports (moderate to vigorous physical activity, 5-8
METs) in order to achieve desired health and beha-
vioural outcomes. During development and sexual
maturation, with the exception the first year of life, the
requirements are the highest of the whole lifespan.12 In
order to enhance bone development, there must be ade-
quate intake of bone-related nutrients (calcium, mag-
nesium, vitamin D, phosphorus) and mechanical loa-
ding of sufficient intensity.13, 14
It has only been quite recently that research has focu-
sed on the early onset of risk factors during childhood
and adolescence.15 There is a consensus that the main
health problems related to Nutrition and Physical acti-
vity that adolescents face are15, 16 (a) being overweight
or obese, (b) anorexia and bulimia nervosa, (c) bone
mineralization, and (d) the initiation of cardiovascular
risk factors; but health-related problems go beyond
nutrition and physical activity, as tobacco and alcohol
consumption are high among adolescents and contri-
bute to non-communicable diseases.17-22 Several studies
have found a relationship between hygiene and
health.23 Therefore, there is probably a need to go one
step further not only integrating nutrition and physical
activity8 but making young people understand the
importance of a healthy lifestyle.
Furthermore, data published in the literature indicate
that children and adolescents are not following the
recommendations for healthy eating24, 25 or physical
activity patterns.11 Therefore, there is still a need for
public health initiatives to promote healthier lifestyles.
Our aim is to integrate all the above-mentioned aspects
in an educational tool specifically developed for children
and adolescents. To the best of our knowledge, no
“healthy lifestyle pyramid”, specifically developed for
children and adolescents, has appeared to date.
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Fig. 1.—The three-di-
mensional Healthy li-
festyle pyramid for chil-
dren and adolescents
aged 6 to 18 years.
Material and methods
A multidisciplinary research team which included
experts in nutrition, exercise physiology, physical acti-
vity and public health, most of them with more than 20
years of professional experience, carefully reviewed all
available pyramids published in scientific journals, lea-
flets or in the internet.1-7, 26-35 It was decided to develop a
completely innovative tool which should include all
topics that lead to a healthy lifestyle: nutrition, hydra-
tion, physical activity, hygiene, avoiding accidents, no
tobacco, and no alcohol. This should be communicated
to the young people in the form of easy-to-follow advice
and illustrated with pictures. The tool should be intui-
tive, logical and simple to understand, without the need
of a manual. It was also decided that as a healthy lifestyle
is a continuous learning process, the tool should be
aimed at children aged 6 (when entering school) to 18
years. The number of portions is based on menus calcu-
lated by taking into account the Dietary Reference Inta-
kes for energy, nutrients and liquids for these age groups
developed by the Institute of Medicine.36-41
Results
Our proposal is a three-dimensional truncated and
staggered pyramid with 4 faces and a base, inspired by
the pyramids of the Mayas (fig. 1) and introducing a
completely new concept that goes beyond other publis-
hed pyramids. As there is no peak, there is no goal in rea-
ching the top of the pyramid. Instead, each of the faces is
oriented towards achieving a different goal. Two faces
(faces 1 and 2) are formulated to achieve a goal on a
daily basis. Face 1 (fig. 2) deals with daily food intake
and emphasises the importance of having 5 regular
meals per day while sitting in a relaxed atmosphere.
Face 2 (fig. 3) presents daily activities in a 24 hour
example, introducing the concept that all activities are
beneficial and necessary but the time spent on them
should differ. Face 3 (fig. 4) is an adaptation of the tradi-
tional food guide pyramid, adjusted to children’s energy,
nutrient and hydration needs. Olive oil is treated separa-
tely from other fat sources, and there is a clearly stated
recommendation about consumption of legumes, and
food with higher fat and sugar content. The foods propo-
sed in the daily example given on face 1 can be changed
for foodstuffs included in each of the food groups on
face 3, so that children learn to introduce variety into
their diet. Face 4 (fig. 5) deals with the acquisition of
both daily and life-long habits. The first step is devoted
to daily hygiene habits; and the second step to regular
visits to the paediatrician, dentist and ophthalmologist.
In the case of sports-oriented children and adolescents, a
more thorough medical check-up is recommended. The
advice included in the third step aims to avoid accidents,
not only on the road, but also the domestic accidents that
frequently affect children. The last step includes the only
advice formulated in a negative way in the whole pyra-
mid, the one related to non-smoking and no alcohol con-
sumption. Advice about adequate nutrition alternates
with advice about physical activity and sports on the
base of the pyramid (fig. 6). They are grouped in three
different columns, each column aimed at a specific age
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Fig. 2.—Face 1 of the
pyramid. Daily intake.
range, that is, 6 to 9 years, 10 to 13 and 14 to 18 so that
children and adolescents understand that a healthy
lifestyle is a life-long process, that should start early in
life and progressively introduce new concepts as a func-
tion of age. This is the reason why the term “sports” is
defined for each age group, as it is an evolving concept
throughout youth. Due to limited space and simplifica-
tion of the education tool, gender-specific advice has not
been included.
Discussion
Health education for children and adolescents must
have a different approach from that for adults. In fact,
there is a consensus that health education during child-
hood and adolescence should not force models of beha-
viour onto individuals or groups. Adolescents need a
food culture based on foods to eat rather than foods to
avoid, and an understanding of suitable weight-control
measures.42 Following this recommendation, all advice
included in the Healthy Lifestyle Pyramid for children
and adolescents© is formulated in a positive way,
except for alcohol and tobacco, where we could not
find a positive way to effectively transmit the danger
that smoking and alcohol consumption causes at these
ages (fig. 4). 
Current nutrition education for young people should
be focused on food-based dietary guidelines43, 44 and
food patterns.14, 45, 46 Irregular meal patterns correlate
with less healthy food choices, poor nutrient intake,
negative lifestyle factors, smoking included47, 48 and a
higher risk of eating disorders.46 Therefore, the daily
dietary intake on face 1 gives an example of healthy
food choices during a day, consumed on 5 “program-
med” eating occasions (fig. 2) while sitting and taking
time for meals. Recently, some doubts have been
expressed in the literature about consuming 5 meals a
day. In both adults and children there is little data dea-
ling with this aspect,49 but the current consensus still
recommends three or more meals every day as the most
adequate dietary pattern to promote adequate growth
and sexual maturation.50 Even in adults, more favoura-
ble lipid profiles have been observed with an increa-
sing number of meals.51, 52 There is emphasis on having
breakfast, as 2-35% of children and adolescents or
even more skip or have a very deficient breakfast
depending on age and country.53 Regular breakfast
habits correlate with healthier food choices54-56 and bet-
ter cognitive and physical performance.57 Following
our proposal, children and adolescents can change for
food from the same food group shown on face 3 (fig. 4)
to introduce variety. This means that for example for
lunch, instead of pasta they can consume a similar
amount of potatoes or rice, or instead of the orange as a
morning snack they can choose no an apple or even a
tomato. Fruits and vegetables are presented as one food
group in order to simplify the message and following
current food-based dietary guidelines.58 The diets that
satisfy the Food Guide Pyramid generally tend to
satisfy the DRI.59 Even taking into account country-
specific situations, nutrients at risk in children and ado-
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Fig. 3.—Face 2 of the
pyramid. Daily activities.
lescents living in developed countries are vitamin D,
calcium, folate, iron, zinc, phosphorus and magne-
sium.12, 15, 48, 60-62 Whole milk dairy products are recom-
mended, in order to assure fatty acids, vitamin D and
calcium intake. In order to meet current calcium
recommendations (an adequate intake of 1,300 mg),
and to keep the likelihood of inadequate intake to a
minimum, an average of 4 servings of dairy products
should be consumed by children aged 9-18 years.63
Several studies have shown hypovitaminosis D in ado-
lescents, particularly in girls,48 who may avoid dairy
products due to concerns that these foods are “fatte-
ning”. In a recent Swedish study, low intake of milk in
both boys and girls correlated with a higher body fat
percentage.56 Adequate fat intake is always an issue.
There is a consensus that schoolchildren should obtain
30% of total calories from fat, in order to guarantee
fatty acid, mineral and vitamin intake41, 64 and adequate
growth. Data on fat metabolism during childhood is
limited, but results indicate that there is a much higher
fat oxidation than in adults and that preference is given
to oxidation of dietary fat.64 Following current guideli-
nes and the traditional Mediterranean diets, olive oil
and other vegetable oils (daily intake) should be diffe-
rentiated from other fat sources, like fat meat, sausa-
ges, etc (upper step of the proposed food guide pyra-
mid) (fig. 4), that can be consumed twice a week.
Likewise, red meat, a good dietary source for iron and
zinc, should be consumed more often by children and
adolescents than recommended for adults.
One of the main criticisms and weak points of food
guide pyramids is the difficulty consumers, especially
adolescents and people from low socio-economic envi-
ronments have to interpret the portion size correctly.59
The most frequent errors are overestimating the portion
size of meat, underestimating the portion size of fruits
and vegetables, and misclassification of some food like
cookies, pastries and appetizers. Our proposal presents
the same limitations but as portion size should increase
with age, specifically during the growth spurt accom-
panying sexual maturation, we have included some
advice on the base of the pyramid related to this topic
(fig. 6).
In relationship to physical activity, our aim was to
transmit the message based on a 24-hour daily routine.
Daily activities of children and adolescents include
around 8 to 10 hours of sleep and rest, 5 or 8 hours at
school, depending on the country and the school sys-
tem, homework and sedentary activities that are posi-
tive for their intellectual development, like for example
reading, chess, puzzles, constructions or other games.
Learning to play an instrument or listening to music or
attending a concert are also positive sedentary activi-
ties. Thus as stated before, instead of prohibiting
sedentary activities, the idea of this face of the pyramid
is to show how young people can organize their day in
order to have time for multiple occupations, including
leisure time activities. Most experts agree on reducing
sedentary behaviours (TV, computer) to less than 2
hours per day.11 During recess at school and in the after-
noon, children should have time to play traditional
games, like skipping and elastic rope, hide and seek
etc. and responsible teachers at schools should facili-
tate this. The review by Strong et al.11 states that the
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results of cross-sectional and longitudinal studies sug-
gest that youth of both sexes who participate in relati-
vely high levels of physical activity have less adiposity
than less active youth.65-68 This is the reason why physi-
cal activity is presented separately from sports. Young
people must achieve a certain degree of physical fitness
in order to reduce risk factors which can contribute to
chronic diseases in adulthood.69, 70 A minimum of 40
minutes of activity per day, 5 days per week for 4
months appears to be required to achieve improvement
in lipid and lipoprotein levels, primarily increased
HDL-C and decreased triglyceride levels.11 There is
also some evidence that both physical fitness and phy-
sical activity may be associated with better academic
outcomes, specifically related to memory, problem-
solving, reading, and matching71-73 and fewer inciden-
ces of disruptive behaviour.74 Even if there are not too
many studies published in this context, it is important
to note that physical activity has not been associated
with a decrease in academic performance, even when
allocating more curricular time to programs of physical
activity and reducing other subjects.11 But types and
contexts of activities are variable and change with age
during childhood and adolescence. Emphasis changes
from general physical activity, highlighting motor
skills in early childhood to prescriptive physical acti-
vity, highlighting health, fitness and behavioural out-
comes.75 At younger ages, this physical activity is more
related to games (6 to 9 years), than to basic sports (10
to 13 years) and at older ages, adolescents should
follow a more structured training programme. This is
the reason for the advice that is given in the three
columns on the base of the pyramid (fig. 6), so that
children and their parents know about this evolution,
which normally is not very clear to the general public
outside the scientific or sport-related professions. Also
some positive habits related to sports, like warming-up,
stretching and adequate hydration are included. At all
ages, activities should be supervised by a sport profes-
sional. The authors share with the scientific commu-
nity the concern about the decline of physical activity
during adolescence observed in several studies.8, 76-78 On
the base of the pyramid the advice (“Don’t lose the
acquired habits”) for the 14-18 year-old group is meant
in this sense. Several studies support the idea that the
real differences in eating habits between lean and over-
weight adolescents are very small.46, 56, 79 Therefore, in
regard to obesity prevention, emphasis should be pla-
ced on physical activity and sport. Other health-related
variables, like cardiovascular, musculoskeletal and
mental health, adiposity in overweight youth and blood
pressure in mildly hypertensive adolescents will also
benefit.11 As Durstine and Lyerly80 have stated recently,
no physical activity or exercise is not an option.
Another important issue is hydration. Currently,
there is little data published in the literature about water
and beverage intake in young people.81 Recommenda-
tions about water and liquid intake are included in faces
1 and 3 (figs. 2 and 4), transmitting the idea that fluids
should be drunk throughout the day. On face 2 (fig. 3),
second step a recommendation is included about fluid
intake during sports. Several studies have reported a
high incidence of involuntary dehydration in young
athletes. This aspect is very frequent among children
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Fig. 5.—Face 4 of the
pyramid. Hygiene and
health.
and adolescents who exercise in the heat without being
told to drink, especially when the replacement beve-
rage is unflavoured water.82-84 However, when the
replacement drink contains carbohydrates (CHO) and
electrolytes, sodium (Na+) fundamentally, these popu-
lations increase their fluid intake during and after exer-
cise, although sometimes it is not sufficient to cover
liquid needs. Children and young adolescents are at a
much higher risk of heat-related disorders, including
heat stroke, than adults;85 therefore, adequate hydration
is even more important in warm-climate countries.
Face 4 (fig. 5) deals with the acquisition of hygiene
and health habits at young ages. Proper hygiene inclu-
des washing, dental care, medical visits, non-smoking
and no alcohol consumption among others. It seems
that good oral hygiene habits, established in early
childhood, provide a foundation for a low experience
of proximal caries in adolescents.86, 87 The Spanish
Association of Sports Medicine together with the Spa-
nish Association of Adolescent Medicine recommends
a medical check-up before increasing training intensity
for the child or adolescent athlete,88, 89 in order to detect
diseases, disorders or defects that might be life-threate-
ning or that could reduce sport performance. 
Children and adolescents must avoid dangerous
situations: in developing and industrialized countries
10-30% of all hospital admissions are due to acciden-
tal injuries, with children and adolescents particu-
larly at risk. The European Community (EC) is wor-
king to improve the safety of the environment and
products at home.90 Another important issue is alco-
hol and tobacco consumption.91, 92 Children and ado-
lescents must avoid all kind of alcoholic beverages.
This includes both fermented (beer and wine) and
distilled (gin, vodka, whiskey, etc.) alcoholic bevera-
ges, and all the different mixtures, some of them
quite popular among the young people (i.e. alco-
pops). After reviewing the literature, Metzner and
Kraus93 conclude that a successful alcohol policy
should aim to implement evidence-based measures
for the reduction of total alcohol consumption in
place of beverage-specific interventions. The preva-
lence of teenage smoking is around 15% in develo-
ping countries (with wide variations from country to
country), and around 26% in the UK and USA. Pre-
vention is essential, as there is some evidence that
those who do not smoke before the age of 20 are sig-
nificantly less likely to start as adults.94
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Fig. 6.—Base of the py-
ramid. Healthy growth.
Conclusions
Children and adolescents have specific nutritional
needs and a different daily activity plan from adults. In
addition, health-related education is perceived in a dif-
ferent way. The Healthy Lifestyle Pyramid© is specifi-
cally developed for children and adolescents taking
into account current scientific knowledge and evi-
dence-based data and includes easy-to-follow advice
and pictures. It is assumed that if they follow these gui-
delines they will improve health and reduce risk factors
while having fun and developing appropriately
towards adulthood.
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